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Abstract 
Objectives: To compare single dose with multiple dose 
antibiotic prophylaxis with Cefuroxime in open 
cholecystectomy in terms of post operative surgical site 
infection, hospital stay and cost effectiveness.  
Study Design:  Quasi experimental study.  
Place and Duration of study: The study was 
conducted in the Surgical Unit of Punjab Employees Social 
Security Institution Islamabad and Ahmed Hospital 
Rawalpindi Teaching Hospitals of IMDC Islamabad, from 
1st August 2010 to 30th September 2011.  
Methodology:  A total of one hundred and ten 
patients requiring elective open cholecystectomy were 
included. Patients with acute cholecystitis, jaundice, 
diabetes, malignancy, choledocholithiasis and co 
morbidity were excluded. Patients were divided in to two 
groups, 55 patients in each group, Group A received only 
single dose of Cefuroxime and Group B received multiple 
doses (six).   
Results: In this study, 97 (88%) patients were females 
and 13 (12%) were males. The mean age was 40.69 years. In 
Group A, 4 (5.5%) patients, and in Group B, 7 (12.7%) 
patients developed surgical site infection. Mean hospital 
stay in Group A was 2.18 days and in Group B 2.43 days. 
Cost of antibiotics in Group A was six times less than 
Group B.  
Conclusion: There is no difference in single dose and 
multiple doses prophylaxis with Cefuroxime in low risk 
patients for elective open cholecystectomy in terms of post 
operative surgical site infection and hospital stay however 
single dose is more cost effective.  




Cholelithiasis is very common problem in general surgery 
practice all over the world. In Pakistan the overall incidence 
of Cholelithiasis is 9.03%.1 Cholelithiasis affects 
approximately 10% of the adult population in the United 
States.2 
Currently, the most frequently performed operation for 
symptomatic gall stones and cholecystitis is laparoscopic 
cholecystectomy in developed countries. Open 
cholecystectomy involves major abdominal surgery and is 
used as the first line treatment where laparoscopic facilities 
are not available.3-4 
Wound infection is not a new problem; it has been 
documented for at least 4000-5000 years. Egyptians had 
some concept of infection. The concept of prophylaxis had 
also been known earlier by Assyrians. Greeks independently 
explained it and later on Hippocratic teaching described the 
use of antimicrobials.5 
In abdominal surgery, infectious complications are the main 
causes of postoperative morbidity and financial cost.6 
Although surgical infection rate has decreased dramatically 
during the last 25 years, morbidity and mortality of these 
infections in surgical treatment remains substantial.7 The 
incidence of  surgical site infections in general surgery is 
related to many factors, and the main risk factors for 
developing infections are: endogenous, host-related, 
exogenous, procedure and environment related.8 Therefore, 
antibiotics have long been used in surgery, for prevention 
and treatment of infections. The World Health Organization 
has established the rationale of use of antibiotics as a 
priority in its campaign.9 Peri-operative antibiotic 
prophylaxis is safe and its effectiveness is proven.10,11 
Inappropriate use of surgical antibiotic prophylaxis is 
common, e.g., incorrect timing, improper duration, and oral 
route of administration of antibiotics.12 The timing of first 
dose is very important7, and improper timing is one of the 
most common faults regarding surgical prophylaxis.13 The 
agent selected should be the one to which the expected 
organisms are highly sensitive14, and the dose should have 
large volume of distribution, lower toxicity, and longer half-
life, allowing single dose administration. 
The effectiveness of prophylactic antibiotics in elective 
cholecystectomy is well-established and the choice of 
antibiotic remains a concern. Cholecystectomy is a  clean 
contaminated type of surgery and with prophylaxis surgical 
site infection is less than 10% and without prophylaxis  
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surgical site infection can be up to 20%.5 The source of 
infection can be endogenous (infected bile/gallbladder wall) 
or exogenous. In certain trials, the frequency and type of 
bacteria in bile, the factors predicting the presence of 
bacteria in bile, and the relationship between bacteria in bile 
and subsequent wound sepsis have been evaluated.15-16 
In this article we report the use of second generation 
cephalosporin (Cefuroxime), as mentioned in the text17, for 
prophylaxis and comparison of single dose with multiple 
doses of intravenous Cefuroxime in terms of wound 
infection, hospital stay and cost effectiveness. 
 
Material and Methods 
It was a Quasi Experimental study. The study was 
conducted in the Surgical Unit of Punjab Employees Social 
Security Institution Islamabad and Ahmed Teaching 
Hospital of Islamabad Medical & Dental College, from 1st 
August 2010 to 30th September 2011. Total 110 patients 
without any gender discrimination were included in the 
study with chronic cholecystitis due to gall stones or 
acalculous choric cholecystitis or symptomatic gall stones. 
Age of the patients ranged from 20 to 65 years. Patients with 
acute cholecystitis, choledocholithiasis, malignancy, co 
morbid like diabetes, hypertension, hepatitis, jaundice, 
chronic renal failure and history of pancreatitis were 
excluded from the study. All the patients were admitted 
through the OPD in the surgical ward for open 
cholecystectomy. Permission was taken from the Hospital 
ethical committee for the study. The patients were 
thoroughly examined in the wards and all the routine and 
specific investigations done to confirm the diagnosis. 
Detailed informed consent was taken. The patients were 
divided into two groups Group A and B by randomization 
selection. In group A patients were given 750 mg of 
Cefuroxime intravenously, one hour before induction of 
anesthesia. In group B, multiple doses of 750 mg of 
Cefuroxime were given intravenously; first dose at 1 hour 
before induction of anesthesia, and subsequent doses were 
given at an interval of 8 hours after surgery for 2 days (six 
doses). After operation, the patients were observed for 
postoperative sepsis in the ward for two days 
Table 1: Grades of Wound Infection 
Grade-I 
infection 
Slight reddening and induration of wound 
edges requiring no intervention. 
Grade-II 
infection 
Slight serous discharge from wound, 
requiring no intervention 
Grade-III 
infection 
Obvious infection or purulent discharge 
from wound, requiring repeated change of 
dressings and institution of antibiotics 
 
. Daily record of pulse, temperature, respiratory rate, 
abdominal tenderness, and bowel sounds was maintained. 
Blood complete picture was done on 2nd post op day and 
wound was examined before discharging the patient. 
Subsequently, the patients were observed on the 5th, 7th, 15th, 
21st and 30th day, in surgical outpatient department, for 
wound infection and fever. Wound infection was 
categorized into three grades depending on severity (Table 
I): 
The data was collected on a preformed proforma and entered 
into SPSS software version 16 and analyzed. Mean ± 
standard deviation will be calculated for age and hospital 
stay. Frequencies and percentages were calculated for 
gender and wound infections in both groups. Chi square test 
was used to compare the frequency of wound infection in 




In a total number of 110 patients included in the study, the 
age ranged from 20 years to 65 years with a mean + SD of 
40.69 + 7.76 years. Maximum number of patients was in the 
age group of 36 to 45 years (Figure I). There were 97 (88%) 
females and 13 (12%) male patients.  
 
 
Figure 1: Distribution of Patients by Age Groups 
 
In Group A, 3 patients (5.5%) developed Surgical Site 
Infection, while 52 patients had normal wound healing; 2 
patients developed Grade II infection, while one patient 
developed Grade III infection. In Group B, 7 patients 
(12.7%) developed surgical site infection; of them, 1 patient 
developed Grade I, 4 patients developed Grade II and 2 
patients developed Grade III infection. (Figure 2) On 
comparing the results of both Groups by applying Chi 
Square test a value 0.990 was obtained which was 
insignificant. 
Mean hospital stay in the Group A patients was 2.18 days 
with Standard Deviation (SD) of ± 0.181, while Mean 
hospital stay in the Group B patients was 2.43 days with 
Standard Deviation (SD) of ± 1.21  
In terms of cost effectiveness the cost of antibiotics in 
Group B were 6 times more as compare to Group A.  
 
Discussion 
Gall stones are a very common problem in every part of the 
world and cholecystectomy is most common procedure in 
surgical settings.2 In developed countries and institution 
where facilities of laparoscope are available, laparoscopic 
cholecystectomy is the procedure of choice. Open 
cholecystectomy is still first line of treatment where 
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facilities, cost effectiveness and expertise matter.3 Leo and 
colleagues published a study in 2006 and discussed the open 
cholecystectomy for gall bladder disease and concluded this 
procedure as effective, compatible with short hospital stay, 
evidence-based gall-bladder surgery, and training of surgical 
residents.18   Cholecystectomy is clean contaminated type of 
procedure, and wound infection without prophylaxis can 
affect 20% of individuals.5 Prophylaxis is still a debatable 
issue and different studies are conducted on the issue.19 Pea 
and colleagues published a study in 2003 and advised 
second generation cephalosporin prophylaxis for clean 
contaminated cases for ultra short period and also 
recommended that post surgical prophylaxis is not 
advisable.20 Similarly the concept of chemoprophylaxis 
which is the base of our study is also recommended by the 
Bowater and his colleagues in the study published in 2009. 
They concluded that the prophylaxis is effective in post 
operative wound infections.21     
 
Figure 2: Frequency and Grades of Wound Infections in 
Both Groups 
 
The results of our study showed that females were mostly 
affected by the gall bladder disease (88%) as compared to 
males (12%). The results of gender frequency of our study 
are similar to a previous study published in 2008 , showing 
that incidence of  gallbladder disease among females in 
Pakistan is 3.3 time more as compared to males.1   
 The results of our study showed that the 3 patients (5.5%) 
developed wound infection in Group Amongst these 
patients,  2 patients developed Grade II, and one patient 
developed Grade III wound infection; all the patients in this 
group were receiving single dose of Cefuroxime for 
prophylaxis. In Group B which was receiving multiple doses 
for prophylaxis, 7 patients (12.7%) developed wound 
infection. In this group one patient had Grade I, 4 patients 
had Grade II and 2 patients had Grade III wound infections. 
On comparing the results of both groups the p value had 
showed statistically insignificant result, but clinically the 
Group A had better results as compared to the Group B. 
Compliance of the patients were also better in Group A as 
compared to Group B.  In a previous study, Zahid et al 
compared the results of single dose versus three-dose 
prophylaxis by cefotaxime sodium in patients undergoing 
elective cholecystectomy. The results were like our study; 
single dose group had 4% wound infection, while three 
doses group had 5.3% wound infection. The authors 
recommended single dose antibiotic prophylaxis with 
cefotaxime.22    
Another study showed 4.3% wound infection with single 
antibiotic in two doses, and recommended single antibiotic 
prophylaxis for elective cholecystectomy.23  
Kufman conducted a double blind, controlled randomized 
trial to evaluate the effectiveness of a single dose of 
prophylactic antibiotic (gentamycin) for elective 
cholecystectomy. All patients recognized pre-operatively as 
being at risk were excluded. The treatment group comprised 
of 102 patients received a single dose of antibiotic and the 
74 patients in the control group received a placebo. Of the 
patients who received antibiotic, wound infection developed 
in 4.9% as compared to13.5% in the control group.24 
Mean hospital stay in our study was 2.18 days for Group A 
patients and 2.43 days for Group B patients which were 
slightly high as compared to the study conducted by Leo and 
colleagues18, but our results are better as compare to study 
conducted by Zahid.22 
In our study cost of antibiotics of Group A is simply six 
times less with Group B that is also major concern for the 
underdeveloped countries and for patients also.  
 
Conclusion 
There is no difference in single dose and multiple doses 
prophylaxis with Cefuroxime in low risk patients for 
elective open cholecystectomy in terms of post operative 
surgical site infection and hospital stay. The risk of 
postoperative wound infection can be effectively managed 
by single dose prophylactic antibiotic (Cefuroxime). The 
single dose prophylaxis also has the benefit of cost 
effectiveness. We recommend large scale multi centre 




1. Channa N A. Gallstone disease: a review. Pak Armed Forces 
Med J 2008; 58:197-208. 
2. 1Schirmer BD, Winters KL, Edlich RF. Cholelithiasis and 
cholecystitis. J Long Term Eff Med Implants 2005; 15:329-
38. 
3. Zacks SL, Sandler RS, Rutledge R, Brown RS Jr. A population 
based cohort study comparing laparoscopic 
cholecystectomy and open cholecystectomy. Am J 
Gastroenterol 2002; 97:334-40. 
4. Richards C, Edwards J, Culver D, Emori G, Tolson J, Gaynes 
R.National Nosocomial Infections Surveillance (NNIS) 
system, centers for disease control and prevention. Does 
using a laparoscopic approach to cholecystectomy decrease 
the risk of surgical site infection? Ann Surg 2003; 237: 
358-62. 
Journal of Islamabad Medical & Dental College (JIMDC); 1211(1):2-5 
 5 
5. Leaper DJ. Wound infection. In: Russell RCG, Williams NS, 
Bulstrode CJK, (edi). Bailey and Love’s short practice of 
surgery. 25th ed. London: Arnold, 2008; 32-48. 
6. Pessaux P, Msika S, Atalla D, Hay JM, Flamant Y. French 
Association of Surgical Research. Risk factors for 
postoperative infectious complications in noncolorectal 
abdominal surgery: a multivariate analysis-based on a 
prospective multicentre study of 4718 patients. Arch Surg 
2003; 138:314-24. 
7. Novelli A. Antimicrobial prophylaxis in surgery: The role of 
pharmacokinetics. J Chemother 1999;11: 
565-72. 
8. Simo J, Matis P, Durdik S, Martinec A, Kubis J. Antibiotic 
prophylaxis in surgery. Bratisl Lek Listy 1999;100:6944. 
9. American Society of Health-System Pharmacists. ASHP 
therapeutic guidelines on antimicrobial prophylaxis in 
surgery. Am J Health Syst Pharm 1999; 56:1839-88. 
10. Hayashi H, Yaginuma Y, Yamashita T, Morizaka A, Ishiya T, 
Katou Y, Ishikawa M. Prospective randomized study of 
antibiotic prophylaxis for non laparotomy surgery in 
benign conditions. Chemotherapy 2000;46:213-8. 
11. Wolters U, Schrappe M, Mohrs D, Bollschweiler E, 
Holscher AH. [Do guidelines bring an improvement in the 
perioperative course? A study of perioperative antibiotic 
prophylaxis. Chirurg 2000;71:702-6. 
12. McDonald LC, Yu HT, Yin HC, Hsing AC, Ho M. Use and 
abuse of surgical antibiotic prophylaxis in hospitals in 
Taiwan. J Formos Med Assoc China 2001;100;5-13. 
13. Di Piro JT. Short term prophylaxis in clean-contaminated 
surgery. J Chemother 1999;11:551-5. 
14. Furukawa K, Onda M, Suzuki H, Maruyama H, Akiya Y, 
Ashiksri M, et al. The usefulness of conducting 
investigations on intra-abdominal bacterial contamination 
in digestive tract operations. Surg Today 1999;29:701-6. 
15. Mahatharadol V. A re-evaluation of antibiotic prophylaxis 
in laparoscopic cholecystectomy: a randomized controlled 
trial. J Med Assoc Thai 2001; 84:105-8. 
16. . Kuthe SA, Kaman L, Verma GR, Singh R. Evaluation of the 
role of prophylactic antibiotics in elective laparoscopic 
cholecystectomy: a prospective randomized trial. Trop 
Gastroenterology 2006 ; 27:54- 
7. 
17. Konlon K. The Gall bladder and bile ducts. In: Russell RCG, 
Williams NS, Bulstrode CJK, (edi). Bailey and Love’s short 
practice of surgery.25th ed. London: Arnold, 2008; 1111-
1129. 
18. Leo J, Filipovic G, Krementsova J, Norblad R, Söderholm M, 
Nilsson E. Open cholecystectomy for all patients in the era 
of laparoscopic surgery - a prospective cohort study. BMC 
Surg 2006; 6:5.  
19. Gul YA, Hong LC, Prasannan S. Appropriate antibiotic 
administration in elective surgical procedures: still missing 
the message. Asian J Surg. 2005 ;28:104- 
8. 
20. Pea F, Viale P, Furlanut MI. Antimicrobial agents in elective 
surgery: prophylaxis or "early therapy"? J Chemother 2003; 
15:3-11.  
21. Bowater RJ, Stirling SA, Lilford RJ. Is antibiotic prophylaxis 
in surgery a generally effective intervention? Testing a 
generic hypothesis over a set of meta-analyses. Ann Surg. 
2009; 249:551-6. 
22. Zahid MA, Bakhsh R, Dar FS, Akhter N, Malik ZI. 
Comparison of single dose and three dose antibiotic 
prophylaxis with cefotaxime sodium in cholecystectomy. J 
Ayub Med Coll (Abbottabad) 2003; 15:38-40. 
23. Malik SA, Yasin MA, Nasreen G. Single and simple 
antibiotic prophylaxis for elective cholecystectomy. J Coll 
Physicians Surg Pak. 2009; 19:154- 
7.  
24. Kaufman Z, Engelberg M, Eliashiv A, Reiss R. Systemic 
prophylactic antibiotics in elective biliary surgery. Arch 
Surg 1984; 119:1002-4.. 
 
